Method of Making a Golf Club Head 



TECHNOLOGY FIELD 

The present invention relates to a method of making a Titanium golf club head. 
BACKGROUND OF INVENTION 

The making of a club head includes the making of four parts: a striking face, a sole, a crown, and 
a shaft. A popular method of forging is to use well distributed Titanium or Titanium alloy 
material, cut into semi-finished metal by a processing mold, heat semi-finished metal, then 
pressed to finished shape by a finish-mold. There are some defects existing in current 
technology. The formed striking face, sole and crown portion have the same thickness on all its 
sections. Such portions may not have different thicknesses no matter the pressure. 

Also, the ductility of Titanium material is not as good as its intensity. Titanium material often 
splits on the club head when formed. The split cannot be solved particularly when forming more 
complicated or more deformed sole portion. After the club head is formed, pressure increases 
and causes serious deformation. Thus, the external appearance of club sole and crown, and the 
radius of the horizontal and vertical section cannot be controlled. 



OBJECTS AND ADVANTAGES 

The present invention solves the technology problem that causes defects in making the Titanium 
club head by the traditional method, disclosing a new method of SPD formation to make Club 
Head. The SPD formation breaks through the limitations of the traditional method being unable 
to form a more complicated shape and different thickness of sections. The new Club Head 
greatly enhances the function of striking and the exterior appearance. 

The present invention addresses the unitary thickness and split problems on traditional made 
Titanium Club Head with high intensity but poor ductility. The present invention allows the 
forming of complicated shape and striking face with various thicknesses without precise forging 
methods. Meanwhile forming a club sole with various thicknesses changes the weight 
distribution of the Club Head, so as to lower the center of gravity of the Club. 
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Secondly the present invention fulfills the continuous demands on exterior designs of Club Head 
in the market. Thirdly the application of high intensity Titanium and its alloy material in the 
present invention allows the making of bigger and securer Club Head. Since the sole and the 
crown of the Club Head in present invention are weld by SPD formation without inner pressure, 
5 the horizontal and vertical curved radius of striking face changes briefly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view of present invention, showing striking face, sole, and crown 

Figure 2 is a front view of the front striking face of first embodiment 
10 Figure 3 is a sectional view of the front striking face of first embodiment 

Figure 4 is a front view of the front striking face of second embodiment 

Figure 5 is a sectional view of the front striking face of second embodiment. 

Figure 6 is front view of the front striking face of third embodiment 

Figure 7 is a sectional view of the front striking face of third embodiment 
1 5 Figure 8 is front view of the front striking face of forth embodiment 

Figure 9 is a sectional view of the front striking face of forth embodiment 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT 

The method of making the improved Club Head requires assembling the semi-finished parts of 
20 the club face 130, sole 120, crown 100, and shaft parts together, then forming the exterior surface 
to fit the commercial requirements. The formation of such parts is not by heated forging, or 
precise forging, or CNC computer controlled precise mechanical process, but by super plastic 
deformation SPD or severe plastic deformation. Such SPD formation includes patterns and 
workpieces for isothermal forging after heating. 

25 

The method of SPD formation can form extremely complicated club head parts like the striking 
face, sole, and crown. The striking face of club head made by such method may demonstrate its 
different thickness form, such as a thicker middle portion than side toe and heel portions, or 
comparatively thinner of middle portion than side toe and heel portions. The adjustment of 
30 sectional thickness and structure of the striking face enhances the bouncing rate and the striking 
distance of the club. 
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The material adopted in the club striking face is Ti-6-4 Titanium alloy. Figure 1 shows the 
sectional view striking face, sole, and crown after SPD formation. The thickest portion of the 
striking face 1 on Figure 1 is 4.0 mm, while the thinnest portion is 1.8 mm. Figures 2, 4, 6, 8 
show different embodiments having various thicknesses on the striking face. The methods of 
making present invention comprises following steps: 

1 . Adopting Ti-4-6 Titanium alloy as SPD material under isothermal forging method. 

2. Putting the semi-finished parts into a finish mold 

3. Setting SPD temperature as 920 degrees Celsius, while heating the molds and semi- 
finished parts simultaneously in a high frequency sonic stove. Then removing these from 
the stove to a forging machine such as the SY-2 to forge the molds and semi-finished 
parts isothermally. The SY-2 or other forging machines required can be found widely on 
the market. 

4. Adjusting the reacting speed rate within the range from 10" 2 s to 10 4 s, (.1 seconds to 
.001 seconds). Adopting a lower time for larger quantity. The preset range of 
temperature and reacting speed are designated to Ti-6-6 Titanium Alloy only as shown in 
the first embodiment. If different material is used, other sets of temperature and reacting 
speed shall be differed. 

In the second and alternate embodiment the material adopted in sole and crown is also Ti-6-4 
Titanium Alloy. The methods of making are basically the same as the methods in the first 
embodiment but the thicknesses vary at portion A and portion B on club sole 3 on Figure 1. A 
portion on Figure 1 is as thin as 1 .0 mm while the connection portion between A and B is slightly 
thicker. The thickness in B portion is 1 .3 mm. The section of crown portion 2 in Figure 2 is 
comparatively even. 

The various forms of striking faces capable of being made can be seen in Fig. 2 to Fig. 9. Fig. 2- 
3 shows a protrusion. Fig. 4-5 show a depression of the striking face. The other figures show 
other shapes available. 



